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Research on consolidation mechanism of limonite-type laterite nickel ore

based on carbon-free sintering
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Abstract: In order to effectively reduce the sintering carbon emission from the limonite-type laterite nickel ore promote
the formation of liquid phase in its sinter and strengthen the structural strength of its sinter the sintering reaction
mechanism of this limonite-type nickel ore under different temperature and alkalinity conditions in a carbon-ree
sintering environment is investigated by using a carbon4ree sintering method and based on thermodynamic analysis. The
results show that: the temperature of carbonree sintering has a significant effect on its liquid phase production; the
increase of alkalinity can promote the further melting of Fe,O; into the liquid phase and the calcium ferrite minerals
gradually rise and the spinel minerals gradually decrease; at the alkalinity higher than 1. 6 more voids and cracks appear
in the carbon-ree sinter with the increase of alkalinity; under the same alkalinity condition the carbonree sintering
could generate with enough main liquid components spineldike minerals and more compact sinter microstructure.
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Table 1 Main chemical constituents of limonite-type laterite nickel ore %
TFe FeO Sio, CaO MgO Al, O, Ni Cr, 0, P S LOI
46. 69 6.38 7.31 0.82 3.27 7.20 0.76 4.75 0. 008 0. 152 15.91
1
FeO( OH) . ( Fe;0,) .
(Fe,0,) . ( 2Ni0,Mg0,Si0, *6H,0)
( Si0,)
1— 2— 3— >
4— 5— 0
1 XRD

Fig.1 XRD analysis of limonite laterite nickel ore
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Table 2 Sintering cup ratio %
17.0 2.3 2.0 5.2 63.0 3.3 8.0
1.3
FactSage
Equilib  Phase Diagram FToxid-
SLAGA o
FeO. MgO. CaO. Al,O,
2 FToxid-MeO. FToxid-

Fig.2 Schematic diagram of raw material preparation WOLLA. FToxid-bC2S. FToxid-OlivA. FToxid-
cPyr. FToxidCAF2. FToxid-CA2F. FToxid-CAF

~

FToxid °
3 Fe, 0,
Fig. 3 Diagram of raw material roasting FeO 3 .
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Table 3 Mass ratio table %
Fe,0, CaO Cr,0, FeO Si0, MgO Al, O, NiO
1.6 68. 87 11.08 4.99 0. 40 8.01 3.45 7.57 1.01
2
1.6
2.1

2.1.1 1260 C 1612 C,
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6— (CF); 7— (CaSi0,) ;
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Fig. 4 Influence of sintering temperature on liquid 5
XRD

phase production at basicity 1. 6
Fig. 5 XRD analysis results of carbonless sintering
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6 Fe,0,-Ca0-8i0,-Al,0,-MgO
Fig. 6 Fe,0,-Ca0-Si0,-Al, O,-MgO five-element liquid phase projection line
(a) R,=1.0; (b) R,=1.6; (¢) R,=2.0
1—Mg0; 2—Fe,0;; 3—Ca0; 4—Si0,; 5—ALO;.
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Fig. 7 Under different basicity conditions the liquid content of carbonless sintering and
its composition change with temperature
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Fig. 8 XRD analysis of carbonless sinter and sinter
cup sinter under different basicity conditions
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Fig. 9 Mineral microstructure under different basicity conditions
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